A new species of Alepocephalidae, Leptoderma macrophthalmum n.sp., is described from one specimen caught in 2004 at about 2100 m depth at the Mid Atlantic Ridge, north of the Azores. Morphological and molecular evidence indicate a relationship closest to the Pacific species Leptoderma lubricum.
Introduction
The smooth-heads, family Alepocephalidae, comprise 96 valid species of epibenthic deep-sea fishes, distributed among 22 genera (Eschmeyer & Fricke 2011) . The genus Leptoderma is currently considered to contain four valid species, all of which lack scales and typically have a tapering, eel-like body. While three of the species, Leptoderma retropinna Fowler, 1943 , L. affinis Alcock, 1899 , and L. lubricum Abe, Marumo & Kawaguchi, 1965 are known from the Indian and Pacific oceans, L. macrops Vaillant, 1886 is an Atlantic species. A fifth nominal species, L. springeri Mead & Böhlke, 1953 has been synonymised with L. macrops (Krefft 1973 , Markle & Quéro 1984 .
L. lubricum differs conspicuously from the three other species by having a distinct gap between the posterior ends of the dorsal and anal fins and the beginning of procurrent caudal finrays. A Leptoderma sp. with this characteristic has been reported from the Atlantic by Markle & Quero (1984) and . During the cruise of the Norwegian research vessel "G.O.Sars" on the Mid-Atlantic Ridge in the summer of 2004 for the project MAR-ECO (http://www.mar-eco.no/) a specimen of Leptoderma with a dorsal and anal fin configuration similar to that of L. lubricum was caught. Morphological and genetic examination revealed that it differed sufficiently from L. lubricum as well as from other known species of Leptoderma to be considered a new species. In this paper we present evidence for this and describe the new species.
Material and methods
The specimen was caught with a bottom otter trawl during the MAR-ECO cruise with the R/V "G.O. Sars" in 2004. A description of the gear can be found in Wenneck et al. (2008) . The specimen was captured at an unknown location in the water column, but most probably at the bottom at about 2100 m depth, and labelled with the field number MAR-ECO 2577. It was stored frozen at sea until transferred to the Bergen Museum where it was preserved in 70% ethanol and given the catalogue number ZMUB 19686. The ethanol caused some shrinkage in the transversal plane of the fish.
Measurements and meristic characters follow those of Hubbs & Lagler (1967) , and are shown in Fig. 1 . The measurements were done several months after the specimen had been preserved, but weight was obtained from the fresh specimen shortly after it was caught. Comparisons were made with the following specimens of the four other species of Leptoderma: L. macrops BMNH 1995 .3.13.4-6 (3 specimens), BMNH 1996 .8.7.5-10 (6 specimens), BMNH 1996 .8.13.12-16 (5 specimens), BMNH 1998 .2.3.102, BMNH 2001 , ZMUC P17720 (5 specimens), L. retropinna USNM 150073, USNM 150807, ZMUC P17378, L. affinis ZMUC P17375, and L. lubricum BMNH 2002.3.2.135, BSKU 57837, SIO 71-202-8, SIO 72-392, USNM 215602 . Fin-ray counts and count of vertebrae were made from radiographed images.
In order to compare molecular distances within Leptoderma, we determined the complete mitochondrial sequence (mitogenome) of the holotype specimen for comparison to L. lubricum (BSKU 57837) and L. retropinna ( NSMT 66397) both of which were included in a mitogenomic phylogeny of the Alepocephaliformes (Poulsen et al.2009 ). Mitogenome amplification were performed by using a long PCR technique (Cheng et al. 1994 ) including three primer pairs used for the initial mitogenome amplification and 18 primer pairs for the subsequent nested short PCR on the long PCR product (Table 1) . PCR were performed according to Miya & Nishida (1999) and reactions were as described in Poulsen et al. (2009) . The mitogenome sequence is deposited as AP011500 in the DDBJ/ EMBL/Genbank databases, and should be considered hologenetype, following the suggestion of Chakrabarty (2010) . Diagnosis. The species differs from three of the four other congeneric species (L. affinis, L. macrops and L. retropinna) by having a distinct gap between the posterior ends of the dorsal and anal fins and the beginning of procurrent caudal finrays. This gap is absent in the three species mentioned, but present in the fourth (L. lubricum), from which L. macrophthalmum differs by having a lack of dermal papillae along the lateral line, pectoral fins lower on body, a larger eye relative to head dimensions, and a shorter pre-dorsal length.
Description. SL 151 mm, fresh weight 16 g. Dimensions as per cent of SL as follows: Pre-dorsal length 49.3, pre-anal length 45.7, pre-pelvic length 39.5, dorsal fin base 31.1, dorsal procurrent caudal fin section 15.5, anal procurrent caudal fin section 15.1, anal fin base 40.7, pectoral fin length (left) 7.3, pelvic fin length (left) 4.8, greatest body depth 12.8, caudal peduncle depth 2.1, maximal head width (behind eyes) 11.3, head length 23.2, snout length 7.0, horizontal orbital diameter 9.3, post-orbital head length 7.2, upper jaw length 7.9. Eye diameter as percent of head length 40.3. Fin-ray counts as follows: D 32, procurrent dorsal fin 21, A 47, procurrent anal fin 20, pectoral fins 8 (left and right), pelvic fins 8 (left and right), caudal fin 16. Number of gillrakers on first arch 19. Five branchiostegal rays on each side. Total number of vertebrae 67 (15 + 52) .
No scales present. Body slender and compressed, greatest body depth a distance from the snout of 13.9 % of SL. Eyes large, upper margin protruding above the dorsal profile of the head. The dorsal profile of the forehead in the fresh specimen convex, but straightening over the snout (shrinkage caused by preservation has decreased the convexity of the forehead profile). Pectoral fins are set fairly low, their upper fin-ray in level with dorsal corner of the gill opening.
Pores along the lateral line about 48, difficult to observe. No dermal papillae found along the lateral line, on the head, or along the back. Three supraorbital pores, four suborbital pores, three preopercular pores, and four mandibular pores, all of these large. Nostrils with large longitudinal openings, partly covered by a dermal flap.
Mouth subterminal. Small, well separated conical teeth present in one row on premaxilla and dentary, the latter teeth of minute size. Supramaxilla slender, pear-shaped and curved.
Head and anterior part of body black, turning gradually lighter brownish towards posterior. Molecular characterization. The mitogenome sequence of the specimen is 16,607 bp long and shows a typical vertebrate gene order with L and H-strand coding of the 13 protein coding genes, 2 rRNA genes and 22 tRNA genes (Table 2 ). Compared to the other two species of Leptoderma available, the mitochondrial genome in this new species is 6 and 9 bp longer than L. retropinna and L. lubricum, respectively. Mitogenomic p-distances between the new species and congeners show a difference of 5.2% compared to Leptoderma lubricum and 6.1% compared to L. retropinna with polymorphisms distributed fairly equal throughout the genome. Most polymorphisms are found at third codon positions of protein coding genes and in the control region (Table 2) .
Etymology. The specific epithet macrophthalmum (from Greek makros, large, and Greek ophthalmos, eye) refers to the large eyes found in this species. (BSKU 57837) and L. retropinna (NSMT 66397), respectively. 1, 2 and 3 denote codon position in the 13 protein coding genes. Ts = transitions, Tv = transversions, P-dist. = Patristic distance. All coding region names follow standard mitochondrial nomenclature and genes encoded on the L-strand are shown in bold. 
Mitogenome of Leptoderma macrophthalmum

Discussion
Morphologically L. lubricum and L. macrophthalmum are similar in most meristic and morphometric characters (Table 3) . From the examined specimens of L. lubricum and the description of Abe et al. (1965) , the following differences can be pointed out. The predorsal length is 57-59% of SL in L. lubricum, compared to 49% in L. macrophthalmum. In L. lubricum the centre of the pectoral fin is level with the dorsal corner of the gill opening, whereas in L. macrophthalmum only the uppermost part of the pectoral fin base reaches that high. The procurrent part of the caudal fin dorsally counts 23-27 rays in L. lubricum while only 19 fin rays were counted in L. macrophthalmum. The eye diameter was found to be 40.3% of head length in L. macrophthalmum and 33.8-36.2% in L. lubricum. A characteristic feature of L. lubricum is rows of dermal papillae on parts of the head and, notably, along the lateral line. No such papillae were evident in the specimen of L. macrophthalmum, in spite of its skin being intact. Although the examination of more specimens of both species would be strongly desirable, the morphological differences indicate that the two species can readily be distinguished and identified morphologically. The molecular results of the specimen corroborate morphology concerning a close relationship to L. lubricum although sufficiently distant from it to be considered a separate species (p-distance 5.2%). As expected, most polymorphisms between Leptoderma species were found in the third codon positions of the protein coding genes and the putative control region, indicating relative recent speciation events. Molecular distance standing alone is a difficult measure of species delimitation. However, combined with morphological or other sources of evidence, molecular distance provides good additional information and will undoubtedly prove valuable in future work concerning the problematic taxonomic status of Leptoderma species.
A Leptoderma sp. reported from the Azores, western Africa, eastern Pacific and the Southern Ocean by Markle & Quero (1984) and looks very similar to L. macrophthalmum, but seems to differ in a longer predorsal distance, larger postorbital distance and a shorter snout, and may represent yet another species in the L. macrophthalmum-L. lubricum group. 
